; those are in accordance with a 3,4-methylenedioxybenzyl group on the lactone carbon C-8. Another peak at m/z 123 corresponded to a 3,4-dihydroxybenzyl group. The signal at d 2.85 was assigned as H-7 due to lower field location than H-7Ј, and to its having a heteronuclear multiple-bond (HMBC) correlation to lactone carbonyl carbon (d 179.4, Table 1 ), C-1, and C-2. H-7Ј also has an HMBC correlation to C-9Ј, C-1Ј, and C-2Ј. The HMBC technique, as well as Overhauser enhancement and exchange spectroscopy (NOESY) correlation [H-7/d 6.66 (H-2); H-7Ј/d 6.46 (H-2Ј)], confirmed the structure of 1 as shown. Comparison of 1 H-and 13 C-NMR data of 1 and hinokinin (5) also verified the structure. Lopes 10) had reported that H 2 -9Ј were nonequivalent, as two benzyl groups were in trans-configuration. Therefore, 1 was in trans-configuration. The specific rotation of 1 is Ϫ21. 10) leading to the conclusion that 1 was
The MS spectrum of chamalignolide (2) determined the correct situation of two benzyl groups. The specific rotation of 2 was Ϫ23.2°, and the data was near to (8R,8ЈR)-(Ϫ)-hinokinin; therefore, compound 2 was the same 8R,8ЈR-configuration as compound 1. Thus, chamalignolide was (8R,8ЈR)-2b-(3Ј,4Ј-methylenedioxybenzyl)-3a-(4Љ-hydroxybenzyl)-g-butyrolactone.
Compound 3 had the absorption spectral data of a g-butyrolactone (1770 cm
Ϫ1
, lactone CϭO) with a hydroxyl group (3465 cm Ϫ1 ) and [M] ϩ m/z 370.1048 molecular formula C 20 H 18 O 7 . Its 1 H-NMR spectrum (Table 1) showed signals for two sets of ABX systems of phenylprotons and one singlet (4H) due to two -OCH 2 O-groups, corresponding to two piperonyl groups. The base peak of MS m/z was at 135 (C 8 H 7 O 2 ) for a piperonyl group on C-8 and -8Ј of g-lactone moiety. Comparing 1 H-and 13 C-NMR (Table 1 ) data of 3 with those of (Ϫ)-hinokinin, the only difference was one additional hydroxyl group in 3. H-9Ј presented an AX system pattern [d 3.86, 4.15 (1H each, d, Jϭ9.9 Hz)], suggesting a hydroxyl group situated at C-8Ј. ABX system signals at d 2.92 (1H, dd, Jϭ14.3, 8.9 Hz), 3.13 (1H, dd, Jϭ14.3, 4.9 Hz), and 2.65 (1H, dd, Jϭ8.9, 4.9 Hz) were assigned as H 2 -7 and H-8, respectively. These protons had an HMBC correlation with C-9, which was further confirmed by the location of hydroxyl a group at C-8Ј. H-7Ј (d 2.56, 2H, br s) exhibited an HMBC correlation with C-8Ј and -9Ј, and NOESY correlation with H-2Ј and -6Ј. Finally, two benzyl groups were verified as trans-configuration by NOESY correlation between H-8 and H 2 -7Ј. Therefore, the structure of 3 was confirmed as 8Јb-hydroxyhinokinin. 7b,8b-Epoxyzuonin A (4) had high resolution mass spectroscopy and 13 C-NMR data (Table 1 ) of 4 with those of zuonin A (6) (isolated from the same source) had the identical skeleton as 6; the only difference was an additional epoxide on 4. The oxide located between C-7 and C-8 was discerned from two quaternary carbon signals at d C 108.0 and 81.9, respectively. H 3 -9 exhibited an HMBC correlation with C-8Ј, C-7 and C-8. The following NOESY correlations, H 3 -9/H-6, -8Ј, H 3 -9Ј/H-7Ј, and H-7Ј/H-2Ј, -6Ј, confirmed the relative configuration of 4. Therefore, compound 4 was assigned as 7b,8b-epoxyzuonin A.
Experimental General Experimental Procedures
Melting points were determined with a Yanagimoto micromelting point apparatus and are uncorrected. IR spectra were recorded on a Perkin-Elmer 983G spectrophotometer.
1 H and 13 C spectra were run on a Bruker AM-300 spectrometer with tetramethylsilane as an internal standard. Electron impact-mass spectra (EI-MS), specific rotations and UV were taken on a JEOL JMS-HX 300 mass spectrometer, a JASCO DIP-1000 digital polarimeter, and Hitachi S-3200, respectively. Extracts were chromatographed on silica gel (Merck 70-230 mesh, 230-400 mesh, ASTM).
Plant Material The heartwood of C. obtusa var. formosana was collected from Taichung, Taiwan, in 1996. The plant was identified by Mr. Muh-Tsuen Gun, formerly a technician of the Department of Botany, National Taiwan University. A voucher specimen has been deposited at the Herbarium of the Department of Botany, National Taiwan University, Taipei, Taiwan.
Extraction and Isolation The dried heartwood of C. obtusa var. formosana (11 kg) was extracted with Me 2 CO (120 l) at room temperature (7 dϫ2). To the evaporated Me 2 CO extract was added H 2 O to 1 l, and then this phase was partitioned with ethyl acetate (1 lϫ3). The combined ethyl acetate layer afforded a black syrup (680 g) that was subsequently chromatographed over Si gel with a hexane-EtOAc gradient solvent system. Compounds 4 (8.4 mg), 6 (16.5 mg) (25% EtOAc in hexane), 3 (7.8 mg), 5 (602 mg) (30% EtOAc in hexane), 1 (9.5 mg), and 2 (9.7 mg) (50% EtOAc in hexane) were eluted with continuous orders.
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